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1. Introduction

For pathloss derivation and PHR of uplink power control, the following was agreed during RAN1 #59bis meeting:
Pathloss derivation:
· The DL CC used for pathloss derivation for power control of each UL CC is configured by the network (any restrictions on correspondence between DL and UL CCs for this purpose are up to RAN4).
· There can be cases when the measured DL pathloss is used for UL PC of several UL CCs in the different frequency bands. In those cases offset values may need to be used to correct the measured value, where it is FFS whether such an offset value would be introduced explicitly or handled by existing PC parameters. 
PHR:
· PHR report should include CC specific reports for PUCCH/ PUSCH.
· FFS whether individual or combined PUCCH/PUSCH PHR.
In this contribution we discuss the remaining open issues:
· Whether PL offset values are introduced explicitly or handled by existing PC parameters.
· Whether individual PUCCH/PUSCH PHR are needed or combined PHR is functionally enough.
2. Discussion

1.1 Pathloss derivation 

RAN4 has the opinion that it is difficult to predict the pathloss on one band based on the measurement in other bands if the deployment on the bands differs [2], i.e. CC-specific or Band-specific RSRP may be necessary, as there are some operator scenarios where the bands are widely separated. 
However, when the UL CCs to be measured are located in adjacent bands, or in case of asymmetric carrier aggregation, it is feasible to use CC-specific offset values to correct the measured PL value. It is FFS whether this pathloss offset can be incorporated in existing RRC signaling or an additional RRC signaling is required.
In Rel-8 UL power control, two UE specific parameters
[image: image1.wmf]0__

PUSCHUE

P

 and 
[image: image2.wmf]0__

PUCCHUE

P

 are available for PUSCH and PUCCH respectively，both have the range of [-8,7] dB. Since the maximum pathloss offset of all the CA scenarios are 10dB [3] and 25dB [4], for the free space and real propagation condition respectively, it can be seen that the existing parameters are not sufficient enough to incorporate the pathloss offset. Therefore, we have the following proposal:

 proposal 1: When the UL CC which is mapped to the configured DL CC for RSRP and the other CCs to be measured are located in adjacent band (the specific frequency span value is FFS), the pathloss offset can either be explicitly signaled to the UE or incorporated in the extended existing parameters, while the testing task for the newly introduce RRC signaling should be considered for the former one, and the backward compatibility should be considered for the latter one. 
1.2 Power headroom report

Power headroom in Rel-8 represents the difference between the allowed UE maximum transmit power PCMAX and the PUSCH transmit power in the current TTI. And the eNB will utilize this information for its effective scheduling decision and link adaptation to avoid exceeding the maximum power. In carrier aggregation, CC-specific PHR is agreed in RAN1 #59bis, the details on PHR are FFS. 
PUCCH-PUSCH simultaneous transmission： 

As the concurrent PUSCH and PUCCH transmission sharing the UE power is supported in LTE-A, and the PUCCH has the absolute priority over the PUSCH in terms of power allocation [1], CC-specific PHR can be realized in two manners: combined PHR or individual PHR.
Combined PHR:
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Individual PHR: Alt1. 
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Alt2. 
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What the eNB needs to accurately know is how much power can be used for PUSCH transmission, while how much power the PUCCH consumed is not the major concern of the eNB. Meanwhile, contribution [5] has pointed out that eNB knows when PUSCH and PUCCH are simultaneously transmitted and can always obtain additional information by comparing the power headroom reports with and w/o simultaneous PUSCH and PUCCH transmission. So we think it is unnecessary to report individual PH for the CC with concurrent PUCCH and PUSCH transmission.
PUSCH with or w/o UCI：
For the PUSCH CC with or w/o UCI, it is difficult to calculate PHR value for the PUCCH, without the scheduling information or PUCCH format, and the reference configuration of PUCCH for PHR calculation may be needed if the individual PHR is adopted [6]. And this issue does not exist in the combined PHR.
PUCCH only：
Unlike no PHR for PUCCH in Rel-8, the PH for PUCCH only CC is necessary in release 10, because the resource allocation for this CC may transmit both PUSCH and PUCCH in the next TTI, and eNB needs to know the exact amount of power left for the PUSCH transmission, so the PHR for PUCCH only CC in the last TTI is needed. If individual PHR is adopted, the reference configuration of PUSCH for PHR calculation may also be needed [6] for PUCCH only CC. Another issue should be considered is, no matter combined or individual PHR is adopted, PHR values can only be transmitted in PUSCH [7]. Two possible schemes can tackle this problem:
1、Delay in time: The PHR will be transmitted in the next coming TTI when the PUSCH is scheduled in this CC [4], and the corresponding performance decreasing in scheduling due to delay should be considered. 
2、Shift in frequency: The PHR will be transmitted in another CC where the PUSCH is scheduled in the current TTI, and the CI will be needed to realize CC-specific PHR. However, it is possible for the eNB to take the PHR of the CC where the PUSCH is scheduled as the reference, and get the PHR of the PUCCH only CC, combined with the other independent PC parameters, such as CC specific parameters
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, as long as the following two conditions are satisfied: firstly, the PL values of the two CCs are derived from the same DL CC, which makes it easy for the eNB to estimate the difference of PL offset between CCs, and secondly, the TPC errors for CCs can be tracked by the eNB independently, i.e. no accumulated TPC is used [6], or no close TPC is adopted, which makes it easy for the eNB to estimate the difference of TPC between CCs. 
It is worth noting that scheme 2 mentioned above provides the possibility of reducing signaling overhead, not only in the case of PUCCH only transmission, but also a certain CC set which satisfy the above two constraints, and all the PHR values for CCs in this set can be derived from a certain PHR value, if the combined PHR is adopted. 
proposal 2: Compared with individual PHR, combined PHR could reduce the PHR payload overhead. For the CC with concurrent PUCCH and PUSCH, it can maintain the performance of the adaptive bandwidth allocation. For the CC with PUSCH with/w/o UCI, it can maintain the backward compatibility. For the CC with PUCCH only, it provides the potential possibility of overhead reduction while guarantee the performance of scheduling. 
3. Conclusion
In this contribution we analyzed pathloss derivation and PHR report of power control for LTE-Advanced, and gave out the following proposals:
Proposal 1: When the UL CC which is mapped to the configured DL CC for RSRP and the other CCs to be measured are located in adjacent bands (the specific frequency span value is FFS), the pathloss offset can either be explicitly signaled to the UE or incorporated in the expanded existing parameters. 
Proposal 2: Compared with individual PHR, combined PHR is more preferred. 
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